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Two independent molecules, A and B, comprise the asym- 
metric unit of the title compound, C 2 iH 18 N 2 OS, with the 
difference in the angle of orientation between the naphthalene 
ring system and the mean plane of the cycloheptyl ring 
[16.13 (1) in A and 11.48 (5)° in B], being evident. The 
cycloheptyl ring adopts a distorted chair conformation in each 
molecule with r.m.s. deviations of 0.2345 (4) (A) and 
0.2302 (4) A (B). Intramolecular O— H- ■ -N hydrogen 
bonding generates planar six-membered S(6) loops with 
r.m.s. deviations of 0.0099 (1) (A) and 0.0286 (1) A (B). 

Related literature 

For the synthesis and related structures, see: Asiri et al. 
(2011fl,6). For graph-set notation, see: Bernstein et al. (1995). 



Experimental 

Crystal data 

C 21 H 18 N 2 OS 
M, = 346.43 
Orthorhombic, Pbca 
a = 13.5472 (2) A 
b = 14.4747 (4) A 
c = 35.7902 (6) A 

Data collection 

Agilent SuperNova (Dual, Cu at 
zero, Atlas, CCD) diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 
= 0.858, T max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.054 

wR(F 2 ) = 0.161 

S = 1.02 

7066 reflections 

457 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 7018.2 (2) A 3 
Z= 16 

Cu Ka radiation 
jtt = 1.71 mm -1 
T = 296 K 

0.37 x 0.21 x 0.14 mm 



28490 measured reflections 
7066 independent reflections 
5288 reflections with / > 2a(l) 
R in . = 0.035 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.52 e A~ 3 

Ap^ = -0.25 e A~ 3 



D- 


H- ■ A 


D-H 


H-A 


D-A 


D-H- - A 


Ol 


-mo- ■ Nl 


0.82 (3) 


1.84 (3) 


2.578 (2) 


150 (3) 


02 


-H20- ■ N3 


0.82 (3) 


1.84 (3) 


2.582 (2) 


151 (3) 



Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: WinGX (Farrugia, 2012) and X-SEED (Barbour, 2001). 

The authors would like to thank the Deanship of Scientific 
Research at King Abdulaziz University for the support of this 
research via Research Group Track grant No. 3-102/428. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK5186). 
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2-[(2-Hydroxynaphthalen-1-yl)methylideneamino]-5 r 6 r 7,8-tetrahydro-4H-cyclo- 
hepta[6]thiophene-3-carbonitrile 

Abdullah M. Asiri, Muhammad Nadeem Arshad, Tariq R. Sobahi and Ghulam Mustafa 
Comment 

In extension of synthesis of Schiff bases containing a thiophene (Asiri et al. 201 la; 201 lb) residue, we herein report the 
crystal structure of title compound. 

The title compound (I), Fig. 1, crystallized with two molecules per asymmetric unit. The cycloheptyl ring adopted a 
chair conformation in each molecule with the r. m. s. deviations being 0.2345 (4) & 0.2302 (4) A, respectively. The 
naphthalene ring system is inclined at dihedral angle of 4.97 (4) & 16.13 (1)° with respect to the planes produced from 
best fitted atoms of thiophene and cycloheptyl rings, respectively in molecule A while the corresponding inclination 
angles in molecule B are 4.16 (1) & 11.48 (5)°. The thiophene and cycloheptyl rings planes are oriented at dihedral angles 
of 16.10 (7)° and 15.22 (6)° with respect to each other in molecules A & B. Only intramolecular O — H-N classical 
hydrogen bonding is observed in both molecules which generates planar six-membered ring motifs 5(6) (Bernstein et al., 
1995) with r. m. s. deviations of 0.0099 (1) & 0.0286 (1) A from the least-squares planes of member atoms, see Table 1 
for details. 

Experimental 

The title compound was prepared following literature methods (Asiri et al. 2011a; 20116) and recrystallized from its 
methanol solution by slow evaporation. 

Refinement 

The C — H H-atoms were positioned with idealized geometry with C — H = 0.93 A for aromatic-H and C — H = 0.97 A for 
methylene groups. H-atoms were refined as riding with J/ is0 (H) = l.2U eg (C). The O — H atoms were refined with f/^H) = 
1.5(7 C? (0). 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlts PRO (Agilent, 2012); data reduction: CrysAlts 
PRO (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material 
for publication: WinGX (¥arm%m, 2012) and X-SEED (Barbour, 2001). 
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Figure 1 

The labelled molecular structures of the two independent molecules comprising the asymmetric unit of (I) with 
displacement ellipsoids drawn at the 50% probability level. The intramolecular hydrogen bonding shown as dashed lines. 

2-[(2-Hydroxynaphthalen-1-yl)methylideneamino]-5,6,7,8-tetrahydro-4H- cyclohepta[/)]thiophene-3- 
carbonitrile 



Crystal data 

C 21 H 18 N 2 OS 
Mr = 346.43 
Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a= 13.5472 (2) A 
b = 14.4747 (4) A 
c= 35.7902 (6) A 
V= 7018.2 (2) A 3 
Z = 16 



F(000) = 2912 

£> x = 1.311 Mgrn" 3 

Cu Ka radiation, X = 1.54184 A 

Cell parameters from 7977 reflections 

61 = 3.3-74.7° 

ft, = 1.71 mm -1 

T=296K 

Prismatic, dark red 

0.37 x 0.21 x 0.14 mm 



Data collection 

Agilent SuperNova (Dual, Cu at zero, Atlas, 
CCD) 

diffractometer 
Radiation source: SuperNova (Cu) X-ray 

Source 
Mirror monochromator 
m scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 

Refinement 

Refinement on F 1 

Least-squares matrix: full 

RiF 2 > la^F 1 )] = 0.054 

wR(F*) = 0.161 

5= 1.02 

7066 reflections 

457 parameters 

0 restraints 



7^ = 0.858,7^=1.000 
28490 measured reflections 
7066 independent reflections 
5288 reflections with I > 2a(I) 
R mt = 0.035 

0 = 74 9° 0 ■ = 4 1 ° 
h = -16— >14 
jfc=-17->13 
/ = -44^44 



Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
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w = l/VCiV ) + (0.0753P) 2 + 3.2292P] A Pmx = 0.52 e A~ 3 

where P = (F a 2 + 2F 2 )/3 Ap min = -0.25 e A" 3 

(A/<7) max = 0.001 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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N2 


0.0766 (17) 


0.156(3) 


0.0644(15) 


0.0023 (18) 


0.0201 (14) 


-0.0130(17) 


N3 


0.0453 (10) 


0.0644 (13) 


0.0432 (9) 


0.0002 (9) 


-0.0012 (8) 


0.0046 (9) 


N4 


0.0770 (17) 


0.167 (3) 


0.0524 (13) 


0.0185 (18) 


0.0161 (12) 


-0.0012(17) 


CI 


0.0453 (11) 


0.0495 (13) 


0.0430(11) 


-0.0007 (9) 


-0.0035 (9) 


0.0009 (9) 


C2 


0.0451 (11) 


0.0516(13) 
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-0.0029 (10) 
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C3 


0.0458 (13) 
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-0.0035 (14) 


C4 
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0.101 (2) 
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0.0032 (15) 


0.0154(15) 


-0.0028 (18) 


C5 
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0.0000 (13) 
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C6 
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0.0738 (19) 


0.090 (2) 


-0.0047 (13) 


-0.0174(14) 


0.0081 (16) 


C7 


0.0485 (12) 


0.0513 (14) 


0.0673 (15) 


-0.0053 (10) 


-0.0132(11) 


0.0071 (12) 


C8 


0.0644 (16) 


0.0688 (17) 


0.0543 (13) 


-0.0093 (13) 


-0.0190(12) 


0.0073 (12) 


C9 


0.0662 (15) 


0.0746(18) 


0.0424(11) 


-0.0086(13) 


-0.0081 (11) 


0.0022 (12) 


CIO 


0.0504(12) 


0.0585 (14) 


0.0444(11) 


-0.0042 (10) 


-0.0018(9) 


0.0021 (10) 


Cll 


0.0442(11) 


0.0569 (14) 


0.0413 (10) 


0.0013 (9) 


0.0005 (9) 


-0.0016(10) 


C12 


0.0447(11) 


0.0569 (14) 


0.0378 (10) 


0.0019 (9) 


-0.0003 (8) 


-0.0013 (10) 


C13 


0.0435 (11) 


0.0726 (16) 


0.0432(11) 


0.0011 (10) 


0.0010 (9) 


-0.0052 (11) 


C14 


0.0486 (13) 


0.102 (2) 


0.0505 (13) 


0.0009 (13) 


-0.0074(11) 


-0.0089 (14) 
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0.0577 (14) 


0.101 (2) 


0.0428 (12) 
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Geometric parameters (A, ") 



SI— C12 


1.720(2) 


C18— H18A 
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SI— C15 


1.726 (3) 
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S2— C33 
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S2— C36 
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0.82 (3) 
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02— C31 


1.343 (3) 


C20— H20B 
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02— H20 


0.82 (3) 


C22— C31 


1.400 (3) 


Nl— Cll 


1.292 (3) 


C22— C32 


1.436 (3) 
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C22— C23 


1.445 (3) 
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CI— C10 


1.398 (3) 


C25— C26 


1.391 (4) 


CI— Cll 


1.435 (3) 


C25— H25 
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CI— C2 


1.439 (3) 


C26— C27 


1.356 (4) 


C2— C3 
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C28— C29 
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C35— C41 


1.507 (3) 
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C37— C38 


1.495 (5) 


C12— C13 


1.368 (3) 


C37— H37A 


0.9700 


C13— C14 


1.421 (3) 


C37— H37B 


0.9700 


CI 3— C21 


1.428 (3) 


C38— C39 


1.522 (5) 


C14— C15 


1.358 (4) 


C38— H38A 


0.9700 


C14— C20 


1.511 (4) 


C38— H38B 


0.9700 


C15— C16 


1.513 (3) 


C39— C40 


1.501 (4) 
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1 AO /" 

108.6 


C19 — C18 — C17 


115.7 (3) 


p a a p oa t to nn 

C40 — C39 — H39B 


108.6 


pin P 1 O tti o A 

L19 — Llo — HloA 


1 AO O 

108.3 


p -> o poa t nan 

C38 — C39 — H39B 


1 AO 

108.6 


rin P 1 O tti o A 

L17 — Llo — HloA 


1 AO O 

108.3 


TTOAA P")A TTI ATJ 

H39A — C39 — H39B 


1 AO" ^ 

107.6 


p 1 a / i 1 o tt 1 on 

C19 — Clo — H18B 


108.3 


P A 1 P /I A PO A 

C41 — C40 — C39 


1 1 T O /O \ 

117.8 (3) 


p i -7 p -jo T T 1 on 

C17 — C18 — H18B 


108.3 


P A 1 P /I A T T /I A A 

C4 1 — C40 — H40A 


107.8 


T T 1 O A /" < 1 o T T 1 OTi 

H18A — C18 — H18B 


107.4 


P O A P /I A T T A A A 

C3 9 — C40 — H40A 


107.8 


pin nin no 

C20 — C 1 9 — C 1 8 


1 1 £ o //I \ 

116.8 (4) 


p a i p/iA TTyi nn 

L4 1 — L40 — H40B 


1 AO O 

107.8 


C20 — C19 — H19A 


108.1 


P O A P A A T T /I An 

C39 — C40 — H40B 


107.8 


p -1 o P 1 A TT1 n A 

Cl8 — C19 — H19A 


108.1 


T T A A A P A A T T /I An 

H40A — C40 — H40B 


107.2 


P ~\ l\ p 1 f\ TTI AFJ 

C20 — C 1 9 — H 1 9B 


1 AO 1 

108.1 


P/IA P/11 POC 

C40 — C41 — C35 


117.2 (2) 


CI 8— CI 9— H19B 


108.1 


C40— C41— H41A 


108.0 


H19A— CI 9— H19B 


107.3 


C35— C41— H41A 


108.0 


pi A POA P 1 /I 

C 1 9 — C20 — C 1 4 


116.3 (3) 


P/IA P/11 TT/11T") 

C40 — C4 1 — H4 1 B 


1 AO A 

108.0 


pin pin inn a 

C 1 9 — C20 — H20A 


1 AO O 

108.2 


P'JC P /I 1 TT/1 1 n 

C3 5 — C4 1 — H4 1 B 


1 AO A 

108.0 


pi a poa inn a 

C 14 — C20 — H20A 


1 AO O 

lOo.z 


TT/11A P/11 TT/I 1 T> 

H41A — C41 — H41B 


107. z 


C19 — C2U — H20B 


1 AO O 

108.2 


XT/1 riyn P") A 

N 4 — C42 — C 3 4 


1 TO T / A\ 

178.7 (4) 


P1A PI PO PO 

C 1 0 — CI — C2 — C3 


1 OA O ZO\ 

179.8 (2) 


pi] POO POO PO/1 

C3 1 — C22 — C23 — C24 


1 oo" o /o\ 

-177.8 (2) 


p 1 i p i PI PO 

L 1 1 — LI — Lz — L3 


1 A / A \ 

1.0 (4) 


POO POO POO PO A 

C32 — C22 — C23 — C24 


A A / A \ 

4.0 (4) 


p l A p 1 p o PT 

C 1 0 — C 1 — C2 — C 7 


0.5 (3) 


PO 1 POO POO POO 

C3 1 — C22 — C23 — C28 


1 A i A\ 

1.4 (4) 


P11 P1 PO PO 

C 1 1 — C 1 — C2 — C7 


1 "7 0 1 /^t\ 

-178.3 (2) 


POO POO POO POO 

C32 — C22 — C23 — C28 


-176.8 (z) 


PO pn pi p ,1 

C / — C2 — C3 — C4 


A A {A \ 
0.0 (4) 


POO POO PO/I POC 

C2o — C23 — C24 — C25 


1 A 

1.0 (4) 


CI— C2— C3— C4 


-179.3 (3) 


C22— C23— C24— C25 


-179.8(3) 


C2— C3— C4— C5 


-0.4 (5) 


C23— C24— C25— C26 


-0.7 (5) 


C3— C4— C5— C6 


0.5 (5) 


C24— C25— C26— C27 


0.3 (5) 


C4— C5— C6— C7 


-0.2 (5) 


C25— C26— C27— C28 


-0.2 (5) 


C5— C6— C7— C8 


179.5 (3) 


C26— C27— C28— C23 


0.4 (4) 
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f~*£ S~~" T. 

C5 — Co — C7 — C2 


-0.2 (4) 


C26- 


-C27— C28— C29 


179.7 (3) 


p •*) p -> pt c " c 

C3 — C2 — C7 — Co 


AT f A\ 

0.3 (4) 


C24- 


-C23— C28— C27 


AO / A\ 

-0.8 (4) 


C 1 — C2 — C7 — Co 


179.7 (2) 


C22- 


-C23— C28— C27 


179.9 (2) 


r^^t r^^\ r^n /~"o 

C 3 — C2 — C 7 — C 8 


1 TA C ZO\ 

-179.5 (2) 


C24— C23— C28— C29 


179.9 (2) 


p 1 p »"> p i-i <nn 

CI — C2 — C 7 — C 8 


A 1 / A\ 

-0.1 (4) 


r?? 


cyK p?8 r?Q 

^jZj V^.ZO V/Z7 


0.6 (4) 


C 6 — C 7 — C 8 — C 9 


1 T A A /"} \ 

-179.9 (3) 


Cll 


OR C1Q CT.C\ 


1 TO A /"? \ 

178.9 (3) 


r^^i r^n t~*o /~'(\ 

C2 — C7 — C o — C9 


A 1 / A \ 

-0.1 (4) 




P9Q CT.f) 

— v^-zo — uzy — Lju 


-1.8 (4) 


C7 — C 8 — C9 — C 1 0 


A 1 / A\ 

-0.1 (4) 


vio- 


ciq r"?n c'^^ 

— LZ? bJU 1 


A A / A \ 

0.9 (4) 


CI 1 — CI — CIO — Ul 


-1.1 (4) 




Cll CK] Cll 

— LZZ V^-J 1 — VJZ 


-3.0 (4) 


C2 — C 1 — C 1 0 — O 1 


1 A /1\ 

-179.9 (2) 




cii C1^ nl 
— uzz — i — yjz. 


1 TO O 

178.8 (2) 


Cll — CI — CIO — C9 


178.1 (2) 


C32- 


-C22— C31— C30 


175.8 (2) 


p ^> rii pi a pa 

C2 — C 1 — C 1 0 — C9 


AO / A\ 

— 0.8 (4) 


C23- 


-C22— C31— C30 


1 A / A \ 

-2.4 (4) 


C8 — C9 — C 1 0 — O 1 


1 "7 A O /^\ 

179.8 (2) 


C29- 


-C30— C31— 02 


1 TA A ZO\ 

-179.9 (z) 


C8 — C9 — CIO — CI 


0.6 (4) 


C29- 


-C30— C31— C22 


1.3 (4) 


p 1 <-> XT 1 /"* 1 1 p 1 

C12 — Nl — Cll — CI 


179.2 (2) 


C33- 


-N3— C32— C22 


-177.8 (2) 


pi a pi rii i XT 1 

C 1 0 — C 1 — C 1 1 — N 1 


-1.4 (4) 


C31- 


-C22— C32— N3 


1 T / A \ 

1.2 (4) 


p ~\ pi pi i XT1 

CZ — C 1 — Cll — N 1 


177.5 (2) 


C23- 


-C22— C32— N3 


179.3 (2) 


pi 1 XT 1 p 1 O p 1 -) 

Cll — N 1 — Clz — C13 


1 no rt /^\ 

178.9 (2) 


C32- 


-N3— C33— C34 


178.7 (2) 


p ii XT 1 /" 1 r\ c 1 

Cll — Nl — C12 — SI 


-3.1 (3) 


C32- 


-N3— C33— S2 


-1.7 (3) 


pi c cm pn p i "> 

CI 5 — SI — Clz — C13 


1.5 (2) 


C36— S2— C33— C34 


— 0.2 (2) 


pi r ci pn xt i 
CI j — SI — C1Z — JN 1 


—l/o./ (Z) 


C36- 


-S2— C33— N3 


— 1 /9.0 (ZJ 


XT 1 p I PIO P1/1 

Nl — C12 — C13 — C14 


177.1 (2) 


N3- 


-C33— C34— C35 


1 1A "7 /T\ 

179.7 (2) 


C 1 p i 'Tj p i •-) p 1 ^ 

SI — Cl2 — C13 — C14 


1 1 /"> \ 

-1.1 (3) 


S2— 


-C33— C34— C35 


0.1 (3) 


xti pii pn p --> i 

N 1 — C 1 Z — C 1 3 — Cz 1 


-2.2 (4) 


N3- 


-C33— C34— C42 


1 i A\ 

-1.2 (4) 


C1 p 1 -) p i -j p") i 

S 1 — C 1 Z — C 1 3 — CZ 1 


1 /9.J (ZJ 


S2- 


-C33— C34— C42 


1 /9.Z (ZJ 


PH pn P 1 /I PIC 

Clz — CI 3 — C 14 — C 1 5 


A 1 / A\ 

-0.1 (4) 


C33- 


-C34— C35— C36 


0.2 (3) 


/~<^ 1 /"< 1 ") /" ' 1 A p 1 C 

C21 — CI 3 — C14 — C15 


179.3 (3) 


C42- 


-C34— C35— C36 


1 "7 O A /") \ 

-178.9 (3) 


pi i pn p 1 A p -> /•> 

C 1 Z — C 1 3 — C 1 4 — CzU 


-176.0 (3) 


C33- 


-C34— C35— C41 


177.8 (2) 


poi pn p i /i poa 

Cz 1 — C 1 3 — C 1 4 — CzO 


3.4 (5) 


C42- 


-C34— C35— C41 


-1.3 (4) 


p i p 1 /I p i c " 1 /" 

Cl3 — Cl4 — CI 5 — CI 6 


-174.5 (3) 


C34- 


-C35— C36— C37 


175.1 (3) 


P ^) A p 1 A P1C < 1 /-_ 

C20 — C 1 4 — C 1 5 — C 1 6 


1.3 (6) 


C41- 


-C35— C36— C37 


-2.5 (5) 


nn /~M/i /~<ic ci 

C13 — C14 — C15 — SI 


1.3 (4) 


C34- 


-C35— C36— S2 


-0.3 (3) 


C20 — C14 — C15 — SI 


177.1 (3) 


C41— C35— C36— S2 


1 n n ni 

-177.9 (2) 


p i ^> c 1 p i c 1 /I 

C12 — SI — C15 — C14 


-1.6(3) 


C33- 


-S2— C36— C35 


0.3 (2) 


p 1 r\ c 1 p 1 c 1 /" 

Cl2 — SI — C15 — C16 


174.6 (3) 


C33- 


-S2— C36— C37 


-175.7 (2) 


p l A P1C p 1 /_ PIT 

C14 — C15 — Clo — C17 


AO O / £\ 

-48.8 (6) 


C35- 


-C36— C37— C38 


/IT A /C \ 

47.0 (5) 


C1 pi r p 1 PIT 

S 1 — C 1 5 — C 1 6 — C 1 7 


nc n /t\ 

135.7 (3) 


S2— 


-C36— C37— C38 


1 T T A /I \ 

—137.9 (3) 


p 1 rn pin 
C15 — Clo — CI / — Clo 


66.1 (5) 


C36- 


-C37— C38— C39 


-66.9 (4) 


C16— C17— C18— C19 


-67.5 (5) 


C37- 


-C38— C39— C40 


71.3 (4) 


C17— C18— C19— C20 


69.4 (5) 


C38- 


-C39— C40— C41 


-71.0(4) 


C18— C19— C20— C14 


-70.2 (5) 


C39- 


-C40— C41— C35 


65.8 (4) 


C15— C14— C20— C19 


48.6 (6) 


C36- 


-C35— C41— C40 


-42.6 (4) 


C13— C14— C20— C19 


-136.1 (4) 


C34- 


-C35— C41— C40 


140.1 (3) 



Hydrogen-bond geometry (A, °) 


D — H—A 


D — H 


U-A 


D-A 


D — H—A 


01— HlONl 


0.82 (3) 


1.84 (3) 


2.578 (2) 


150(3) 


02— H20-N3 


0.82 (3) 


1.84 (3) 


2.582 (2) 


151 (3) 
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